
U. S. D W A R T M  Oi COk3MOfUC 
CMC AERONAUTICS ADMINISTRATION 

WASWtNbTON 25. 0. C. 

ICAb STANDARD ORDER 
Regulations of t h e  A d m i n i s t r a t o r  

P a r t  514 

SUBJECT: Carbon M o n o x i d e  Detector  lnstrumrntr  TSO-C48 

Under section 601 of the Civfl Wemc~utico Act of 1938 d h e  delegmUon of autboriry from 
the Civfl Aeronautics Board in BO3.18, 4&31,4b.l8, 6.18, and 7.18 of the Civfl A l r  Regula- 
tions, the Adminietrator of Civil Aeroyutice ie authorized to odopt performance standarch 
and epecificatione of materials, pane, proceseee, and appliancee used in &craft as he may 
find necessary to Implement provisions of the Civil Air Regulationo. The Adminieuator 
adopted the Technical Standard M e r  sysrem as a mepple to carry out thfe delegated author- 
ity. This system, in brief, providesfor CAA-indwtry cooperation in the development of theee 
performance scadarcis, and 5 .  form of self-regulation by industry in demonatrating compll- 
ance with these standarcb. Since the original adoption of thls p u t ,  which containe the C 
eeries TSO's, it Rae been found desirable to make clarifying editorial and format chaqee.  
Hence, Part 514 of the Replatiom of the Adminiatrator is being amended to provlde two sub- 
parts. Subpart A containe the general requirements applicable to all Technical Standard 
Orders, auch as "Method of Conformce , "  'Marking,' and 'Deviationo.' Subport B containe 
the technic4 apecificacione tc which n specific praluct muet conform. 

SUBPART A-GENERAL 

f 514.1 Basis ad purpose-(a)Basis. Sec- 
tion 601 of the Civil Aeronautics Act of1938, 
as amended, and 5 5 3.18, 4a.31, 4b. 18, 6.18, 
7.18 of the Civil Air Regulations. 

(b) Purpose. The purpose of thie part ie 
to establish minimum performance standarb 
for aircraft materids, parts, ptocebieee, and 
appliancee which are to be us& on civrl air- 
craft of the United Sesrcee, and to prescribe 
the manner by which the manufmcwer must 
ahow compliartce with such performance 
standarch 

i 514-2 Method of caftmncwwr. A m u -  
facturer of an aircraft material, part, proc- 
ese, or appliance tor which standards are 
established in Subpart B of thls part, prior 
to distribution for use on a civfl aircraft of 
the United States, shall huniah a written 
statement of conformance certifying that the 
material, part, proceea, or  appliance meet8 
the applicable performance standard8 ee- 
tabllehgd in th?s pan.  The matement of 
conformance shall be signed by a person duly 
authorized by the manufacturer, and shall be 
furnished to the Chief, Aircraft Engineering 
Division, Office of Aviation Safety, Civil 
Aeronautics Admirustration, Waehington 25, 
D. C. 

If complaints of nonconforrnevlce with the 
rquirementa of rhie Order are brought to 
the attention of the CAA and inveatigotion In- 
dkntee ohat auch cornplalntg are jutifid, 

the Administrator will take appropriate ac- 
tion to reeuict the use of the product in 
civfl aircraft. 

9 514.3 M a r h w .  Muerido,  parta, proc- 
eooee, and appliancee for whlch a statement 
of conformance hae been eubmfned, shmil be 
legibly and pemnent ly  marked with the tol- 
lowing information: 

(a) Name and addreas of the manufacturer 
reoponoible for compliance, 

@) Equlprnent name, or type or model der- 
ignmtlon, 

(c) Weight to the nemrest pound and frac- 
tion thereof, 

(d) Serial number and/or date of manu- 
facture, and 

(e) Applicable Technical Suudard Order 
0) number. 

{ 514.4 DevicrHons. No deviation will be 
granted from the performance etandarda es- 
tablished in Subpan 8. Requeete for devia- 
tion from other requirements of thie pan 
should be addreseed to the Aircraft En@- 
neering Division, Office of Aviation Safety, 
Civil Aeronautics Adrmnistration, Waehing- 
ton 25, D. C. 

obtainable without chorgo from 
the CAA,Spacial Sorvicos Division, 
lnquir y Unit, W a r h i n ~ t o n  25, 0.c. 



1 5 u e b 7  Carbon monoxide d e t e c t o r  instruments--TSG-CL8--(a) A p p l 1 c a b i l i t ~ - -  
Minimum performance s tandards .  llinin~um performance s tandards  are hereby es -  
t ab l i shed  f o r  carbon monoxide d e t e c t o r  i n s t m e n t s  which s p e c i f i c a l l y  a r e  r e q u i r  
t o  be apprcved f o r  use in  c i v i l  a i r c r a f t  of t he  United S t a t e s .  Flew models of 
carbon monoxide d e t e c t o r  instruments  m a n u f a c t ~ d  f o r  i n s t a l l a t i o n  in c i v i l  a ir -  
c r a f t  on o r  a f t e r  October 15, 1957, s h a l l  meet t h e  s tandards s e t  f o r t h  i n  SAS 
Aeronaut ical  Standard AS-L~~A, ffCarbon Monoxide Detec tor  I n s t m e n t s , ~  da ted  
December 15, 1 9 5 6 . y  Carbon monoxide d e t e c t o r  instruments  a ~ p r o v e d  by t h e  C i r i l  
Aeronautics Administrat ion p r i o r  t o  October 15, 1957$ may cont inue t o  be manu- 
f ac tu red  under t h e  p rov i s ions  of t h e i r  o r i g i n a l  approval.  

( b )  Marking. In l i e u  of t h e  weight spec i f i ed  i n  p a r a g a p h  ( c )  of 151ir.2, 
t h e  r a t i n g  s h a l l  be  shown. 

( c )  Data requirements.  One copy each of t h e  manufacturer 's  ope ra t ing  in- 
s t r u c t i o n s ,  schematic diagrams, and i n s t a l l a t i o n  procedwes  s h a l l  be f w n i s h e d  
t h e  Chief, A i r c r a f t  Engineering Divis ion,  C i v i l  Aeronautics Administrat ion,  
Washington 25, D. C., wi th t h e  s tatement  of conformance. 

( d )  Ef fec t ive .da t e .  October 15, 1957. 

I 

i 
y Copies may be obtained from t h e  Socie ty  of Automotive Engineers, 

485 Lexington Avenue, New York 17, New York. 



SOCIETV OC AUTOMOTIVE ENOINLLRS. I ~ c  

485 LEXlNaTON AVENUE 

NEW YoRK 17, N.Y .  
IAERONAUTICAL S T A N D A R D I A S ~ ~ ~ A  

1. PURFQSE: 'lo sspecify minFmum requ i re ren t s  for  carbon monoxlde d e t e c t o r  
instruments f o r  use i n  a i r c r a f t ,  the operat ion o i  which may s u b j e c t  the i n s t r u  
ment to the  environmental condl t ions  s ~ e c l i i e d  In Para.,raph 3.2. T h i s  s tandar  
is n o t  intended to  cover f i r e  de tec to rs .  

2. SCOPE: This Aeronautical  S t a d a r d  covers the bas ic  t n e  of carbon mnoxide - 
d e t e c t o r  instrument used to determine tox ic  concentra t ions  of c s b o n  mnoxlca 
by the measuremnt of h e a t  manges through c ~ t a l y t i c  oxidation. 

3.1 ' l a t e r i a l  - a d  Workmanship: -. 

3.1.1 Materials: Mater ia ls  s h a l l  be of a q u a l i t y  bhich experience and/or tests 
h a v x n s t r a t e d  to be s u i t a ~ l e  arrl dependable f o r  use m a n c r a i ' t  w.swu- 
m n t a .  

3.1.2 h b r h a n s h i ~ :  Worhanship s h a l l  be c o n s i s t e n t  with high grade a i r c r a f t  
h s  trument manuf actmirig prac trice. 

3 .3  Iden t i f i ca t ion :  7he following information s h a l l  be l e f i b l y  and permanend.j, 
rn5iii-d-ontheinstrument o r  at tached the re to :  

( a )  Yme of instrument (C aroon liono>dde Detector)  
( b )  SAJ3 Aeronautical  Standard ASU2A 
( c )  h u f a c t u r e r ' s  p a r t  number 
( d )  Kanufacturer 's  s e r l a l  number 01 aate OL' mariuiacture 
( e  ) ;hnuf ac t u r e r  ' s name &/or trademark 
( f )  n a t i n e  

3.3 hhvironmental Conditiopsr l h e  following condl t ions  have been es tab l i shed  as 
desiyn r e q u i . r  n n m - .  Tests s h a l l  be conducted a s  specifies I n  ~ e c t i o n s  
5, 6, and 7. 

3.3.1 Ter,lperature: 'hen i n s t a l l e d  i n  accordance with  the  instrument rnamfac tmer 
i n s t r u c t i o n s ,  the  instnrment shall func t ion  over the range of ambient k m p -  
e r a t u r e  ind ica ted  i n  Lolumn A below, and s h a l l  n o t  be adversely a f i e c t e d  by 
exposure ta the  temperatures shown in Column B below. 

Instrument loca t ion  A B 
Heated Areas (Temp. con t ro l l ed)  -$I to 50 C -6 to 70 C- 
Unheated h a s  ( Temp. uncontrolled) -55  ta 70 C -65 to 70 C 

3.3.2 Hum diva 'lhe instrument s h a l l  funct ion and s h a l l  no t  be adversely affec'k 
rJheli e x ~ o s e d  to any r e l a t i v e  n m i d i t y  in the range from 0 to 95 percent  a t  
a temperature of approximately 32 C. 

3.3.3 Alt l tudet  'lhe instrument s h a l l  funct ion and n o t  be adversely a f fec ted  *en - to il pressure and temperature r a n m  equivalent to -1000 feet to 
LO, 300 f e e t  standard a l t i t u d e  except t h a t  the  instsurnent temperature s h a l l  
n o t  be lower than -30 C. 

Reprinted bSr Um S. Commerce Department w i t h  permission of c o w r i g h t  m e r e  
Coorrt~ht 1956 Of htomotk .  hll-rr. lm Printed In U. 8. A 



Type of Ine =nt Uountina Cmlar/lt~n H a .  Double M m w  
k a p l i y  Acceleration 

Airfram structure Hounted - 30,OoO Ug 
&ock noun- Pmel or Shock 
Hounbd Rack )00 - 3,000 .020" 1.5g 

&.I mi s Tho hrrlmmtt rhdl e o n r b t  o,P r uaaa tor testing sir for contami- 
na T!!! n d t h  carbon aonoxida. I t  ahrll inch& m slur &wit or control 
circuit a i c h  w i l l  indicate the prrrrenca of eontanination *en it reaches 
a oonccn*ation betamen .005 ud .OO7 par emt of cuboa mnoxide by volume. 

Indicating Hethocia 'Ihe instruant rh.ll be c8p.bh o f  a c t u a t i n g  both visual 
and rural rlula indicators. 

ReliabiUt t Yalw s i p r l r  (including fU,u?o) in the inrtrw~ent s h 3 1  not d vari6trons in N m t  rtutud.. mrn a o m  .aunts of  q u o i i ~  
vapors and dust likely to . ~ c \ ~ ~ l l a t .  h tCII h8tSUlMt i n  normal f l i g h t  
operations, fPom acceleration8 o n c o w b r d  h tU#t or ludiag, or froa 
vrriations i n  mltage (*25 p r  cent,  -UX) p u  wnt  of tho ratod). 

Power Variationsr A l l  unlb r h r l l  properly Mct ion wLth *lO per cent -20 
per cent variation In DC voltage d o r  ... + l0 por curt ruiatioa i n  ffi v o l t a g e  
od - +5 per cent variation in f r e q u e ~ .  

TEST COJbITIONSt 



5.3.1 Linear Motion Vibrationt Vibration equipment for  &frame etructure mjur i ted  
h s tnuaen t s  s h a l l  be such as to allow vihrati;n to be applied along each of 
three mutually perpendicular axes or" the t e s t  specimen. 

5.3.2 Circular Motion Vibration: Vibration equipment fo r  shock mounted panel in- 
struments s h a l l  be such t h a t  a point on the instrument case w i l l  describe, 
i n  a plane bSo to t h e  horizontai  plane, a c i r c l e  the dianetsr or' which i s -  
equal to the double amplitude specified. 

Power Conditions: Unless o t h e m s e  specified, a l l  t e s ~ s  mall be corductea 
a t  a power r a t i ng  recomnenled by the manufacturer. 

Position: Unlejs otherwise specified, a l l  t e s t s  shall be conducted with the 
m n t  m,~unted in its n o r m 1  operating posibon. 

Air Sanple: Unless o t h e ~ s e  specified, the air sample shail be a u  con+ar.-  
ing  0.o075 per  cent  - +0.0005 per cent of carbon monoxide by volume. 

INDIVIDUAL PERFORMANCE REQUIREMWTS: A U  i n s t n m n t s  or  canponents of such 
s h a l l  be subjected t o  *atever t e s t s  the manufacturer deems necessary to aernon- 
s t r a t e  specific compliance with t h i s  Aeronautical Standard, including the 
following requirements h e r e  applicabler 

The i n s t m e n t  s h a l l  be tested so that ,  when an air saw> ?er  
i s  introduced, the alarm c i r c u i t  or  control  c l r c u i t  shaU be 

energized within a maximum of 5 minutes. 

QUALIFICATI* TESTS: As many instnunents as d e e d  necessary to aeamnstra ta 
t h o t l  instrrrrmsnts will comly w i t h  the requirements of th i s  s e c t i ~ n  shall. 
be test~3d in accordance with the manufacturer's recomendations. 

StabiUty: The instrument sha l l  be operated oonti..uously for  twenty-four 
hours a t  room temperature. A t  the end of t h e  f i r s t  and twenty-fourth hsur of  
operation a sanple of a i r ,  per Paragraph 5.6 s h a l l  be introduced in to  the 
instnurrent m d  the ti.m requlxed f o r  operation of t h e  alarm c i r cu i t  o r  control 
c i r c u i t  a t  the end of the twentpfourth hour ahal l  not exceed tha t  observed 
a t  the end of the  f i r s t  hour of t h i s  run  by more than 30 seconds am in no 
case shall i t  exceed the t h  specified i n  Paragraph 6.1. 

Suction Variation, Ihe instrument shall be operabd  continuously by varying 
the suction from 25 per cent below to 25 per cent  above the m-1 rated 
suction. A t  each of these valves a s a ~ p l e  of air, per Paragraph 5.6, shall 
be introduced end the time required f o r  operation of the alarm c i r c u i t  o r  
cont ro l  c i r c u i t  shall not d i f f e r  f r o m  t h a t  observad under the n o d  response 
tima b s t  a t  n o d  r a t e d  suction, by more than +30 seconas, and i n  no case 
shal l  i t  excecrd ~e tim specif ied in Paragraph 6.1. 

Volta e Variationst l'he instrument shall be operated a t  any voltage witr-iin 
~ b r a p h  b.4. Ihe h s t n u n t  shal l  then be t e s t ~ d  with an a r  
ssmple, per  Paragraph 5.6, and the response t h e  shall not  vary from t h a t  a t  
the r a W  by more than +30 seconds, and in no case s h a l l  it exceed t h e  t ~ u e  
specified in Paragraph &la 



The bst i IWmnt  De exrased ta a teirpcrcltuze o: ti3 5, 
the time o f  response s h a l l  n o t  exceed t h a t  s p e c l f i e a  

f o r  r o c m  t e m e r a t u r e  by more than =u seconds, and i n  no case s n a ~ l  i t  exceed 
the tine s p e c i f i e d  in Paragraph 6.1. 

A S412 A 

I L a  Temperature: ?he instrument s h a l l  be exposed to a temperature o f  -65 C [ 
f o r  a period of k8 hours, after *ich i t  m a l l  be r a i s e d  to a h ~ e r a k r e  o f  j 
-55 C. After operat ing f o r  t h i r t y  minutes a t  a temperature of -55 i:, tne 
r a t e  of response s h a l l  n o t  exceed the t i h  spec i f i ed  a t  room tcn3e:a:ure b v  

i 
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more t h a n  6b seconds, and i n  no case shall it exceed b e  time k & 5 e d  i n  
P a r a q a p h  6.1. 

l h e  instrument s h a l l  be subjected to the  con&t?;ons spzc l f i ed  m H a z i  3.3.2 f o r  a pe r iod  of 10 hours,  &tar uhich i t  s h a l l  mat:L tnt 
requirements of Parapaph 6.1. 

Al t i tude  Effect :  Tests  s h a l l  be conductal  a t  an a l t i t u d e  pres  u re  equva len t ,  
to 25,000 f e e t  and h e r  these  condi t ions  the time o f  resdonse s n a l ~  n o t  be 
increased by more than &I seconds over sea  b v e l  condi t ions  and LT no case 
shal l  it exceed the time spec i f i ed  i n  Paragraph 6.1. 'Ihe i n s  t r m w n t  s h a l l  
then be placed i n  a pressure  a l t i t u a e  equ iva len t  to lr0,000 f e e t  a m  a t  t k d t  
pressure  tes+ved w i t h  a ir .  No false alarm ahall r e s u l t .  

Vibration8 The instrument aiib operat ing mrmally s h a l l  be m t b j e c b d  ta 
v i b r a t i o n s  o f  a l l  frequencies within the appropr ia te  range s p e c i f i e d  i n  
Paragraph 3.3.b i n  order  to determine i f  the re  e x i s t s  any n a t u r a l  frequencies 
o f  any parts t h a t  l i e  wi th in  t h e  spec i f i ed  range. The amplitude t ised m a j r  be  
any convenient value t h a t  does not, exceed the maxinun double a m p L  t w e  
s p e c i f i e d  i n  Paragraph 3.3.h and such a s  no t  to exceed the maximum accelara-  
t i o n  spec i f i ed  i n  Paragraph 3.3.h. 

The ins-nt s h a l l  then be subjected to v i b r a t i o n  a t  the  a p p r o p r i a t e  
maxbum double amplitude o r  maxinnun a c c e l e r a t i o n  s p e c i f i e d  in P a r a n a h  j.3.b 
a t  each of the above de-rminea natural f requencies  f o r  a pe r loa  of th ree  
hours. I f  no n a t u r a l  frequencies occurred in  t h e  appropr ia te  frequency range, 
the  f requencies  and double amplitude f o r  t h i s  d u r a n c e  test s h o u h  be 
determined fromtfie following table :  

C y c l a s  per Minute Double Amplitude 

Airfrwac Sf imctum Mounted 3000 
Shock %unted Panel  o r  Shock lbunted 
Rack WOO 

No danmge s h a l l  b e  evident wd the ins t rument  s h a l l  meet the requirements of 
SectLon 6. k i n g  this tim no fabe a~ana shal l  be given. lhe  ti- r q u i r -  
ed f o r  a msporwe to a sample while under v ibra t ion,  per raragraph 5.6, shall  
not  vary fmm that observed under normal cord i t ions  before the r i m a t i o n  test 
by more than 60 seconds, and i n  no case more than the time spec i f i ed  i n  
Paragraph 6.1. 



7.9 Contamination I e s k  Air con tanmatea  ulth 103 oc~ar le  ~,ass,,ne l n  ccncer,tra- i ' 
t i g n  of 1OC@ parts p e r  m l ~ o n  oy wlume Oe pas2ed ~ ~ r o ~ g  V i e  ~ n s t r ! -  i 
ment cont inuous ly  f o r  a per loa  o f  2 nours, af+&r &dlr:n an a x  smp-r: p r  1 
Paraqrapn 5 . b  shall be passed t h r o u a  Lne mstrumen%. ihe tLme s h a d  not 
exceed that s x c i f i e d  i n  P a r a r s q h  6.1, and dur,ng t h t :  passage o f  the gas - - 6 i  

contarmnated alr through f i e  m s t r m n t ,  no f a l s e  alams snail result. 1 
the e v e n t  that lt i s  ~ n p r a c t l c a l  to - t a n  a vapor concentrat ion of 103 
p a r t s  per m i l l i o n ,  t h e  l e n g t h  o f  test shall oe v a r l e d  I n  z ~ v e r s *  prc;orL- 
to t h e  concen t r a t ion  f o r  varlataons mthln - ' 1 5  per  ce? t  o .  :.?e EPZC,::~C 

concen t r abon .  




